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Abstract. Traditionally, lavender is believed to have a variety of therapeutic and 
curative properties, from inducing relaxation to treating parasitic infections, burns, 
insect bites and spasm. There is growing evidence to suggest that lavender oil may 
be an effective drug in the treatment of many neurological disorders. In 
manufacturing, lavender is used in pharmaceutical products and as a fragrance 
ingredient in soaps, cosmetics, perfumes, potpourri, and decorations. Several 
animal and human investigations suggest anxiolytic, mood stabilizing, sedative, 
analgesic, anticonvulsant and neuroprotective properties for lavender. Lavandula is 
commonly used for anxiety, stress, and insomnia. It is also used for depression, 
dementia, pain after surgery, and many other conditions, but there is no good 
scientific evidence to support many of these uses. Lavender can also be used for 
decorative purposes, indoors or outdoors, due to its anti-insecticidal properties, but 
also due to the beauty of this wonderful flower. 
 





Lavender (Lavandula sp.) is a flowering plant in the mint family 
that’s easily identified by its sweet floral scent and by its stunning color. It’s 
believed to have a history of 2,500 years. Lavender (Lavandula 
angustifolia) is a shrub of the family Lamiaceae, native to the 
Mediterranean region. The material used for herbal purposes includes 
lavender flowers which contain essential oil (3%), anthocyanins, 
phytosterols, sugars, minerals, and tannins. Lavender is divided into four 
main categories: L. angustifolia, commonly known as English lavender, is a 
frost-resistant species, which has many beautiful varieties (formerly known 
as L. vera or L. officinalis); L. stoechas is a large plant with greenish-gray 
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foliage and late flowering, with a very strong odour (sometimes known as 
French lavender); L. latifolia, a lavender similar to the Mediterranean herb; 
and L. intermedia, which is a sterile cross between L. latifolia and L. 
angustifolia. Different lavenders have similar ethnobotanical properties and 
major chemical constituents (Higuera, 2019). 
 
 
Figure 1. Lavandula plants and oil 
(Source: https://5.imimg.com) 
 
In ancient times, lavender was used as a holy herb. Additionally, it 
was often used to freshen up and give a light scent to a variety of personal 
items, such as clothes and hair. The Romans used lavender as a bath 
additive, and in the Middle Ages it was one of the most valuable essential 
oil plant used in perfume and soap making. It was also used both as a food 
additive and a laxative. 
 
Origin and Cultivation 
 
Lavender is a perennial herb native to Northern Africa and the 
mountainous regions of the Mediterranean area, but is also cultivated for the 
production of its essential oil, which comes from the distillation of the 
flower spikes of certain lavender species which has cosmetic uses, and it is 
believed to have some medicinal uses too. The qualitative and quantitative 
composition of the essential oil of lavender is variable and depends on 
genotype, growing location, climatic conditions, propagation, and 
morphological features. 
Lavender grows to a height of 40–60 cm and forms compact, regular 
bushes. The lower part of stem is woody, while the upper part is green. 
Lavender has linear or lanceolate leaves with curled edges and a highly 
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branched fibrous root system. Silver-green lavender leaves are covered with 
tomentum, which protects them from strong sunshine, wind, and excessive 
water loss. Lavender flowers grow in spikes, arranged in circles (3–5 
flowers per circle) in the top part of the stem. They are of pale violet color, 
although varieties with white flowers (‘Alba’ and ‘Nana Alba’) and pink 
flowers (‘Rosea’) have also been bred (Śmigielski et al., 2014). 
Lavender grows on well-drained, fertile and lime soils. It grows best 
in full sun with wind protection. In subsequent years of cultivation, lavender 
may be fertilized with manure or chemical fertilizers, but care should be 
taken not to acidify the soil or introduce too much nitrogen, as this causes 
excessive gain in the green parts with a simultaneous reduction in 
inflorescence (Śmigielski et al., 2014). 
Plants may be propagated generatively from seeds or vegetatively 
from soft and hard wood cuttings, or through tissue culture. Lavender shrubs 
are regularly pruned in order to stimulate plant growth and to promote 
flowering. The flowering period lasts from July to August. Harvesting 
should be carried out on dry, sunny days. Flowers should be collected 
before opening, dried in bundles in shaded and well-ventilated places. 
Lavandin (L. x intermedia) varieties are sterile hybrids of the species 
L. angustifolia and L. Latifolia which are also grown for their oil, even if is 
of lower quality but used in various toiletries.  
In a research developed by Cambridge University was studied the 
morphological, ecological and genetic variability of Lavandula Luisieri in 
Portugal, in four sites with seeds and cultivated plants. Quantitative and 
qualitative phenotypic data relating to a set of 35 morphological traits were 
analysed using canonical discriminant analysis. The traits contributing most 
to the variability among studied populations were related to plant density, 
leaf colour, seed weight and various spike and flower characteristics. 
Altitude and temperature were found to be the most significant 
environmental variables influencing plant traits, yet the morphological 
variability of L. Luisieri was also influenced by soil pH levels, suggesting 
that the expressed variability is not only a result of genetic characteristics 











Descriptors for morphological characterisation of Lavandula luisieri 
 
(Source: www.cambridge.org) – entire source in references 
 
A researcher’s group form Uzbekistan has studied the anatomical 
structure of vegetative organs from Lavandula officinalis Chaix (leaf, root 
and stem). Their studies have shown that the presence or absence of 
trichomes can serve as an informative sign. In L. officinalis trichomes are 
simple unicellular, two-terminal, three-terminal and multi-terminal. 
Lavender leaf hairs accumulate essential oils under the cuticle of secreting 
cells, the cuticle are tightly attached to the membranes of the secretory cells 
due to the absence of excretion products. Based on the results of their study 
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of the morphological and anatomical features of the leaf of L. officinalis, it 
has been established that the forms of covering hairs and essential oil glands 
are of diagnostic value. In the epidermal, palisade and cortex parenchymal 
cells of the vegetative organs, yellow-orange essential (lavender) oil is 
noted. Identified diagnostic features that can be used in taxonomy and can 
be used to identify plant materials can also be used to develop indicators of 
authenticity in this type of raw material (Fakhriddinova et al., 2020). 
Lavender is also grown for cut and dried flowers and several of the 39 
species within the genus are grown as ornamentals. 
 
Uses and benefits 
 
Lavender can be distilled into essential oil and has a range of 
medical applications. The herb is highly regarded for skin and beauty and is 
commonly used in fragrances and shampoos to help purify the skin. It can 
be purchased from drugstores, and some versions are used to add flavour to 
baked goods and foods but there are also many medicinal properties 
associated with lavender (Wilson et al., 2019). The medicinal benefits of 
using lavender to treat anxiety, fungal infections, hair loss, and wounds have 
been also demonstrated. Lavender oil is believed to have antiseptic and anti-
inflammatory properties, which can help to heal minor burns and bug bites. 
Research suggests that it may be useful for treating anxiety, insomnia, 
depression, and restlessness. Some studies suggest that consuming lavender 
as a tea can help digestive issues such as vomiting, nausea, intestinal gas, 
upset stomach, and abdominal swelling. In addition to helping with 
digestive problems, lavender is used to help relieve pain from headaches, 
sprains, toothaches, and sores. It can also be used to prevent hair loss 
(Wilson et al., 2019). Lavender extract prevents dementia and may inhibit 
the growth of cancer cells, while lavender hydrolate is recommended for the 




The essential oil contains over 300 chemical compounds. The main 
constituents of lavender are linalool, linalyl acetate, terpinen-4-ol, acetate 
lavandulol, ocimene, and cineole. Lavender essential oil has good 
antioxidant and antimicrobial activities and a significant positive effect on 
the digestive and nervous systems. A comparative study of essential oil 
composition, polyphenol content and antioxidant activities of Lavandula 
coronopifolia, Lavandula multifida and Lavandula stoechas subsp. stoechas 
were reported. Qualitative and quantitative variations in the composition of 
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oils according to species were shown. Lavandula coronopifolia's oil was 
characterised by high proportions of trans-β-ocimene (26.9%), carvacrol 
(18.5%), β-bisabolene (13.1%) and myrcene (7.5%). The main components 
of L. multifida oil are carvacrol (65.1%) and β-bisabolene (24.7%). 
Lavandula stoechas oil is rich in fenchone (34.3%) and comphor (27.4%). 
The total phenolic and flavonoid contents also significantly varied among 
species. Lavandula coronopifolia exhibits the highest phenolic and 
flavonoid contents (31.3 mg GAE g
−1
 and 16.3 mg RE g
−1
, respectively), 
followed by L. multifida (30.8 mg GAE g
−1
 and 12.3 mg RE g
−1
). 
Methanolic extracts and essential oils displayed significant antioxidant 
activities. The level of antioxidant capacity varied according to extracts and 
species (Messaoud et al., 2012). Whole lavender oil and its major 
components linalool and linalyl acetate are used in aromatherapy. The 
chemical composition of lavender fragrance can be noted in fig. 2. 
 
 
Figure 2. Chemical composition of lavender fragrance 
(Source: chempics.wordpress.com) 
 
Studies, properties and appliance 
 
In recent years, several animal and human investigations have indeed 
evaluated traditional medical remedies of lavender using modern scientific 
methods. These studies raised the possibility of revival of lavender 
therapeutic efficacy in neurological disorders on the basis of evidence-based 
medicine. 
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A recent study about spontaneous species of the genus Lavandula 
from Portugal shown that the essential oils (EOs) of Lavandula stoechas 
subsp. luisieri are characterized by the presence of trans-α-necrodyl acetate 
and trans-necrodol which are able to prevent the generation and deposition 
of neurotoxic β-amyloid peptide in Alzheimer's disease. The EOs also 
presents antibacterial, anti-fungal, anti-Leishmania, antioxidant, anti-
inflammatory and antifeedant effects. In the case of hydrodistillation, the 
predominant compound of Lavandula viridis EO was 1,8-cineole, 
nevertheless in the case of supercritical fluid extraction, the main constituent 
was camphor. They said that in in vitro shoots EOs, 1,8-cineole and α-
pinene were the most important compounds. The EOs presented anti-fungal 
activity particularly against Cryptococcus neoformans and dermatophytes. 
The antioxidant and anti-protozoal activities of  L. viridis EOs were lower 
than L. stoechas subsp. luisieri EOs, with hydrodistillation being the best 
method for obtaining samples with higher antioxidant and anti-
acetylcholinesterase activities. The presence of fenchone, 1,8-cineole and 
camphor was a common trace of the Lavandula pedunculata subsp. 
pedunculata EOs and in in vitro axillary shoots EOs. Lavandula 
pedunculata subsp. lusitanica EOs were predominantly constituted of 
fenchone and camphor. The antioxidant activity of L. pedunculata subsp. 
lusitanica EOs was poorer than other Lavandula sp. EOs from Portugal. 
(Vairinhos et al., 2020). 
 
Lavender and the Nervous System 
Several investigations have been performed to clarify the mechanism 
of action of lavender in neural tissues. Lavender inhibited the 
lipopolysaccharide-induced inflammatory reaction in the effect of human 
THP-1 monocyte cells. Antioxidants and relatively poor cholinergic 
inhibition have been reported for lavender and linalool. Linalool inhibited 
the release of acetylcholine and altered ion channel function at the 
neuromuscular junction. These findings indicate that several goals are 
relevant to the treatment of Alzheimer's disease; anticholinergic, 
neuroprotective and antioxidant activities can be found in lavender. It is 
suggested that the neuroprotective effect of lavender oil against cerebral 




Although there is considerable debate as to whether lavender species 
have significant clinical potential either alone or as additives to other 
substances, many human studies support its effectiveness in various 
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neurological and psychological disorders (Koulivand et al., 2013). 
 
Lavender has been used predominantly in oral administration, aromatherapy 
or massage in several clinical trials and many benefits have been claimed for 
use in this way. In addition to the psychological effects, aromatherapy is 
considered to be therapeutically effective due to the physiological effects of 
inhaled volatile compounds. 
 
Animal Studies 
Several animal experiments suggest anxiolytic, sedative, analgesic 
and anticonvulsant and neuroprotective properties for lavender. Lavender 
has been shown to have an anti-conflict effect in mice. Continuous exposure 
to lavender essential oils for 7 days significantly inhibited anxiety and 
depression-like behaviours, tested by maze plus tests and forced swimming 
in rats. Lavender oil produced significant anti-anxiety effects in the Geller 
conflict and in the Vogel conflict tests in mice. Linalool, a major constituent 
of lavender oil, produced significant anti-conflict effects in the Geller and 
Vogel tests; findings that were similar to those of lavender oil. The effects 
of lavender oil were compared with chlordiazepoxide, as a reference 
anxiolytic, on the behaviour in the open field in rats. Lavender oil showed 
antianxiety properties similar to those of chlordiazepoxide (Higuera, 2019). 
 
Anxiety and depression 
Daily stress can have mental health consequences. The higher your 
anxiety level is, the greater the risk of headaches, depression and high lack 
of energy. Lots of researcher suggests that lavender have positive effects on 
mood, stress, anxiety and depression. A number of essential oils are 
currently in use as aromatherapy agents to relieve anxiety, stress, and 
depression (Setzer, 2009). He said that popular anxiolytic oils include 
lavender (Lavandula angustifolia), rose (Rosa damascena), orange (Citrus 
sinensis), bergamot (Citrus aurantium), lemon (Citrus limon), sandalwood 
(Santalum album), clary sage (Salvia sclarea), Roman chamomile 
(Anthemis nobilis), and rose-scented geranium (Pelargonium spp.). 
For example, a randomized controlled trial published in 2018 in the 
journal Complementary Therapies in Medicine found that premenstrual 
syndrome symptoms improved in women who inhaled lavender essential 
oil. They experienced lower anxiety, depression, and nervousness. Likewise, 
another randomized controlled trial, published in 2017 in the International 
Journal of Nursing Practices, found that reflexology massage treatments 
with lavender essential oil offered psychological benefits, decreasing both 
anxiety and depression. Three clinical trials have been identified that 
investigated the effectiveness of the oral preparation of lavender oil (flint; 
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an essential oil produced from lavender flowers by steam distillation) 
(Koulivand et al., 2013) which prove that lavender improved associated 
symptoms such as restlessness, disturbed sleep, and somatic complaints and 
had a beneficial influence on overall well-being and quality of life. This 
study shows that lavender effectively relieves generalized anxiety 
comparable to 0.5 mg/day of lorazepam. In this study, evaluation of the 
Anxiety Inventory of state traits, mood, scale of positive and negative 
effects, heart rate and galvanic skin response, and variation in heart rate 
after lavender administration suggests that lavender has anxiolytic effects in 
people who suffer low anxiety. 
Donelli et al. (2019), in a review article evaluates how effective 
Silexan might be for patients with different anxiety disorders and they found 
that Silexan had an anxiolytic, or anxiety-reducing, effect on patients with 
generalized or subsyndromal anxiety within 2 weeks.  
Researchers have also found that lavender scent may help anxious 
dental patients and they found that those exposed to lavender scent reported 
lower levels of anxiety compared to the other patients. The calming effect of 
lavender was present regardless of the type of scheduled dental appointment 
(Wilson et al., 2019). 
Although current treatment for anxiety is effective, it promotes a 
number of adverse effects and medical interactions (Coelho et al., 2018). 
Lavender does not seem to impact anxiety about future dental visits. 




Assessment of regional brain metabolic activity by positron emission 
tomography in the healthy woman a lavender scent stimulus demonstrated 
improvement in the frontal orbit, posterior cingulate, brainstem and 
cerebellum and reduce activity in the central and frontal pre/post. The 
results indicate that lavender aromatherapy, having a relaxing effect may 
increase levels of arousal in subjects (Higuera, 2019). 
 
Sleep 
The oral lavender oil preparation showed a significant beneficial 
influence on sleep quality and duration, and also improved overall mental 
and physical health, without causing undesirable sedative or other drug-
specific effects in 221 patients with subsyndromic (mixed) anxiety disorder. 
(Koulivand et al., 2013). A blend of essential oils, including lavender, basil, 
juniper and sweet marjoram reduces sleep disorders and improves overall 
well-being in elderly patients. This study suggested that environmental 
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lavender oil can be used as a temporary relief medication against insomnia 
and reduce the side effects of these medications. Environmental lavender oil 




Massage with aromatic oils with essential oils mixed with lavender, 
sage and marjoram in a ratio of 2:1:1 in forty-eight outpatients with primary 
dysmenorrhea alleviated pain reduced the duration of dysmenorrhea (Ou et 
al., 2012). 
Forty-seven patients suffering from migraine attacks reported a 
significant reduction in the severity of pain and associated symptoms after 
fifteen minutes of inhaling lavender oil (2-3 drops of lavender essential oil 
rubbed on the upper lip) in the early stages (Koulivand et al., 2013). 
Lavender aromatherapy massage accompanied by rosehip, rose and 
jasmine in almond oils and the first, once a week for 8 weeks, is reported as 
an effective treatment for menopausal symptoms such as hot flashes and 
depression (Higuera, 2019). 
A study published in the journal Evidence-Based Complementary 
and Alternative Medicine compared the effects of several treatments for 
wound healing. The researchers compared the effects of transcutaneous 
electrical nerve stimulation (TENS), saline solution, povidone-iodine, and 
lavender oil. These were applied to laboratory rats. The study authors noted 
that wounds closed faster in the TENS and lavender oil groups than the 
control groups. These findings suggest that lavender has an acceleratory 
effect on wound healing. 
Another researchers group have recently found that Lavandula 
angustifolia essential oil (LaEO) could have analgesic and anti-inflamatory 
potential, so they have demonstrated that sixty-five substances were 
identified in LaEO which if inhaled can reduces mechanical hyperalgesia in 
conditions of chronic inflammatory and neuropathic pain (Donatello et all, 
2020). Furthermore, they said that this effect seems to be mediated by 
peripheral and central opioid and cannabinoid 2 receptors which suggests 
that the LaEO inhalation is effective on the chronic pain treatment. 
 
Post-tonsillectomy pain in children 
Lavender oil has been shown to reduce the amount of painkilling 
medicine required after a tonsillectomy (Wilson et al., 2019). A team of 
researchers at the Isfahan University of Medical Sciences, Iran, carried out a 
study to determine whether aromatherapy with Lavandula angustifolia 
essential oil might reduce symptoms of pain in children after the removal of 
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the tonsils. The frequency of each child’s acetaminophen use and nocturnal 
awakening due to pain was monitored for 3 days after surgery when they 
prove that the group using lavender oil was shown to use acetaminophens 
less frequently (Wilson et al., 2019). 
 
Premenstrual emotional symptoms 
Researchers have also studied whether lavender might help to 
alleviate premenstrual emotional symptoms. Many women of reproductive 
age experience a range of symptoms in the premenstrual phase, commonly 
known as premenstrual syndrome (PMS). Even though PMS is common, no 
single treatment is universally recognized as effective (Wilson et al., 2019). 
As a result, many women turn to alternative therapies, such as aromatherapy 
and they concluded that lavender aromatherapy could alleviate premenstrual 
emotional symptoms. 
 
Blood pressure and heart rate 
Chronic high blood pressure puts additional stress on it increasing 
the risk of health complications such as strokes and heart attacks. But a 
small study published in 2017 in the Iranian of Pharmaceutical Research 
found that when 40 people took lavender essential oil after an open 
operation, they lowered their blood pressure and their frequency is 
suggesting that the oil had a positive effect on their vitals (Higuera, 2019). 
 
Asthma symptoms 
Due to the anti-inflammatory effects of lavender, it could also 
improve bronchial asthma (Higuera, 2019). A study on mice found that 
lavender essential oil had a positive impact on respiratory health, relieving 
allergic inflammation and mucus hyperplasia. Whether the same effect 
would be seen in humans remains unclear. 
 
Fungus growth 
There are also a number of studies highlighting the potential 
antifungal activity of lavender. Studies suggest lavender essential oil may be 
effective in inhibiting the growth of certain types of fungus, such as C. 
albicans (Higuera, 2019). A recent study found that lavender oil could be 
effective in combating antifungal-resistant infections and they also found 
that the oil was lethal to a range of strains that can cause disease in the skin. 
In that study, the essential oils distilled from the Lavandula genus of the 
lavender plant seemed to work by destroying the membranes of fungal cells, 
and it also act as remedy for treating athlete’s foot and ringworm, which are 
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also caused by fungus. Lavandula can be used also against microbes, due to 
its strong antiseptic action (Hartman et al., 2002). 
 
Cognition 
There is an improvement in the emotional state in the work 
environment following the use of lavender oil burners (Koulivand et al., 
2013) for a period of 3 months, almost 90% of respondents (a total of 66 
subjects) considered that there was an improvement in the working 
environment following the use of lavender oil. 
 
Hair loss 
Lavender is possibly effective for treating alopecia areata which is a 
condition in which hair is lost from some or all areas of the body (Wilson et 
al. 2019). One research from 1998 shows that lavender can promote hair 
growth by up to 44 percent after 7 months of treatment (Koulivand et al., 
2013). In a more recent study, researchers found that applying lavender oil 
to the backs of mice helped to promote hair growth over the course of 4 
weeks (Lee et al. 2016). 
 
Safety 
The available data suggests that short-term therapy with lavender is 
relatively safe. Moreover, studies on human cell lines have indicated that 
lavender oil has estrogenic and antiandrogenic activities (Koulivand et al., 
2013). 
In oral studies with lavender, Kasper et al. reported slightly more 
adverse events in the lavender group than in the placebo group; the most 
commonly reported side effects were related to infections and infestations, 
followed by gastrointestinal disorders and nervous system disorders. 
Ingestion should be avoided during pregnancy and breastfeeding (Koulivand 




Studies by scientific researchers have shown that lavender plant oils 
and extracts have important antifungal and antimicrobial properties, 
destroying fungal organisms by penetrating lavender extract into their cell 
membrane. Also, the spectrum of use of lavender extracts is extremely wide; 
it is used effectively against many types of fungi, but also against microbes, 
due to its strong antiseptic action. Other beneficial effects are in treating 
sleep disorders, anxiety and depression, but also in treating acute headaches 
and migraines, increasing the healing of lesions and fungal infections, and 
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also having important positive effects in the active treatment of acne and the 
injuries caused by it. Lavender can also be used for decorative purposes, 
indoors or outdoors, due to its anti-insecticidal properties, but also due to 
the beauty of this wonderful flower. It is also worth mentioning its 
remarkable effects in the treatment of microbial or bacterial infections 
throughout the body, with a wide range of uses. Lavender is recognized by 
specialists around the world as a very useful remedy in treating various 
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